Arylsulfatase activities (96-h reaction) of various strains of Mycobacterium avium and M. intracellulare, as identified by a DNA probe test, were measured. The enzyme activities of M. avium strains were significantly higher than those of M. intracellulare strains (P < 0.005 to P < 0.025). The enzyme activities did not vary with serovar; that is, the activities of serovars 1, 2, 8, and 9 (belonging to M. avium) were similar to each other, as were the activities of serovars 7, 12, 13, 14, and 16 (ii) M. avium serovar 1 (6 strains), serovar 2 (2 strains), serovar 8 (5 strains), and serovar 9 (2 strains) (these strains were isolated from humans, except for 1 strain [N-418] of serovar 2, which was isolated from an environmental source); and (iii) M. intracellulare serovar 7 (1 strain), serovar 12 (4 strains), serovar 13 (1 strain), serovar 14 (5 strains), and serovar 16 (11 strains) (these strains were isolated from humans, except for 2 strains [N-381 and N-382] of serovar 16, which were isolated from environmental sources). Isolates were serotyped as previously reported (9).
Since conventional culturing and biochemical tests do not provide a clear-cut differentiation between Mycobacterium avium and Mycobacterium intracellulare, these species are often referred to as M. avium complex (MAC). The known biochemical differences between the two species lie in the activities of arylsulfatase and nitrite reduction (15) (16) (17) , although the features are not always consistent (6, 13, 15) . One major reason for this confusion is that M. intracellulare, classified by old criteria based on conventional culture and biochemical properties and serovars (serovars 1 to 3 were regarded as M. avium and serovars 4 to 28 were thought to be M. intracellulare) (3), includes some organisms now known to belong to M. avium. Recently, the Gen-Probe rapid diagnostic system for MAC was developed; this system uses M. avium-and M. intracellulare-specific DNA probes. A number of investigations, including ours (1, 2, 5, 11, 12) , have demonstrated the usefulness of this system in identifying MAC. Moreover, this DNA probe system enables one to distinguish M. avium from M. intracellulare in a precise manner. Using various serovar reference strains (3, 7), we found that MAC strains belonging to serovars 1 to 6, 8 to 11, and 21 reacted with the M. avium probe, while those belonging to serovars 7, 12 to 20, and 25 reacted with the M. intracellulare probe (10, 11 of serovar 16, which were isolated from environmental sources). Isolates were serotyped as previously reported (9) .
Briefly, to determine the agglutinin titers, 0.1-ml volumes of progressive dilutions of antisera in phosphate-buffered saline and equal volumes of the respective bacterial suspensions were mixed in scratch-free tubes (7 by 50 mm), incubated at 35°C, and scored for agglutination.
Ail the test MAC strains were identified by the DNA probe test (Gen-Probe Inc., San Diego, Calif.) as previously described (11) . Arylsulfatase activities were measured by the method of Tarshis (14) , with slight modifications. Briefly, 20 mg of bacterial cells harvested from a 3-week-old culture of a test strain on 1% Ogawa egg medium (8) was suspended in 4 ml of 1 mM phenolphthalein potassium disulfate in a tube (13 by 125 mm) with a screw cap and incubated at 37°C for 24 or 96 h. The reaction mixture was centrifuged at 20,000 x g for 30 min, and the supernatant (3 ml) was mixed with 0.2 ml of 1 M Na2CO3. The mixture was allowed to stand for a few minutes at room temperature, and its optical density (OD) at 553 nm (OD553) was measured with a spectrophotometer (model 100-60; Hitachi Co., Tokyo, Japan) within 10 min. Enzyme activity was represented by color development in the reaction mixture (the OD553 value). An OD.53 of 1.0 corresponds to an enzyme activity of 30.2 pmol/mg of cells per h. (In preliminary experiments, these exprimental conditions were found to be most useful for the differentiation of M. avium from M. intracellulare.)
Although enzyme activity was detectable even after 24 h of incubation, many values for M. intracellulare strains overlapped those for some M. avium strains (Fig. 1) . However, we could clearly distinguish them after 96 h of incubation. Therefore, we set the incubation time for the arylsulfatase reaction as 96 h, unless otherwise specified. arylsulfatase activities were generally low and did not exceed an OD of 0.20 for the reaction mixture, except for 2 of 63 assays (ODs for strains N-418 and N-302 in experiment 2 were 0.202 and 0.245, respectively) (data for individual experiments are not shown). On the contrary, in the case of the M. intracellulare strains, much higher activities were recorded: ODs were always greater than 0.20, except for 1 of 66 assays (the OD for strain N-382 in experiment 1 was 0.178) (data for individual experiments are not shown). Therefore, if the cutoff value is set at an OD of 0.20 under the present enzyme assay conditions, the identification of M. avium and M. intracellulare on the basis of arylsulfatase activities can be done with 97 and 98% specificities, respectively. Table 1 ). The color development at this cutoff value corresponded to the intensity midway between the ± and 1+ color standards for the standard arylsulfatase test (4) . In this study, we tested MAC strains representing the serovars isolated from humans and environmental sources in Japan. We are currently investigating other serovars of MAC strains to confirm that the property of arylsulfatase activity is as useful as this study suggests.
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